Mathematics 2"4 Prep 2" term 


Lesson (1) 
Гастогї лд quadratic Trinomic! 


Factorize each of the following by taking out the highest common factor : 
E X+21y=3( 

B66Sy-24à- ine (n + 

Юз x? +15х:+21 ху = muet o — ) 

П (x-5) x*+(x-5)y*= 

Eg a(a—b)-b(b-a)= 


Factorize each of the following : 
nx?^-5x«e Bx? -5x+6 
Hx? -«5x-6 Ex/-x-e 


Complete each of the following : 


Two numbers such that their product = 30 and their sum is 11 
Two numbers such that their product = 12 and their sum is - 8 


X*—1 Xt е Se. Ye cmi ) 


Х24-5Х-6-( \(X+2) 


(Х------ ) is a factor of the expression X 2.4265 


If (X - 2 y) = 4 and (X - y) = 1 » then the numerical value of the expression 
x +x y-2 y? is 


If k€ Z,X?-- k X 3 сап be factorized s then k = ewes 


The rectangle whose area is (X 2 TXS 6) square unit and if its length is (X — 6) 
length unit » then its width is length unit. 


Homework 


| Two numbers such that their product = — 18 and their sum is 3 


Two numbers such that their product = — 15 and their sum = – 14 


Mathematics 2"4 Prep 2" term 


If (a- b) 2 1 and (X + y) 2-3» ћепа(Х+у) -b(Xy)s ===» 


If (X — 4) is a factor of the expression X 2_5 X 4 »then the other factor is ===- 


Choose the correct answer : 


If a-b23 »then6a-6b-z РРР 
(а) 2 (6)9 (с) 18 


The expression : X 2 _ X — a can be factorized if a = =-=- 
(a) 3 (b) 4 (c) 5 


If X2-2 X- k 2 (X 4 3) (X-5) s then k = ---------. 
(a) -2 (b)- 8 (c) 15 


The expression X 2 13 X + c can be factorized when c = ---------- 
(а) 1 (b) 2 (c) 4 


If the expression X? + b X — 10 can be factorized » then b may be 
(а) 3 (b) 2 (c) 1 


The number which can be added to the expression : X 2_ 11 X+ 15 to be factorized 


(b) 2 (c) 3 (d) 4 


Homework 


| If X-yz3 »Х-2у-5 »ШелХ?-3Ху-2у7- шон 
sa) 15 (b) 8 (c)2 


The expression X? + 7 X + а can be factorized if a = 
(а) 8 (b) 10 (c) 18 


For the expression X ? _ X – К can be factorized then К # 
(a) 12 (b) 30 (c) 6 


If the expression X? + a X + 2 can be factorized » then a may be 
(a) 1 (b) 2 (с) 3 
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If the expression X 2 c X+ 12 can be factorized » then c may be 
(a)-1 (b) 4 (c)7 


The number which can be added to the expression X? — 8 X + 5 to be factorized is 
(a) 1 (b) 2 (c) 4 (d) 5 


actorize each of the following perfectly: 


X?^48X415 


x^-17 X4 30 
X^—6X-16 

b? +3 be 10 c? 
Xx^-1Xy-18 y^ 
15 а+ а2 – 34 
Х2-21-10Х 


Х(Х-7)-10 


1. 
2. 
4, 
4. 
5, 
6. 
7, 
8. 
9, 


(Х-1)77-24Х-41)-8 


Homework . 


X T3. 12 
X?45x-14 
X^34X-]12 
Х2-3Х-10 
(% 61° -40 


ХЭ4Х-23(1-2 
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Lesson (2) 
Factorizing quadratic Trinomial Follow 


Complete each of the following : 


5у2+16у+3 = (5у+ 


. 5Х2-2Х-7-1(5Х- 88445888 )x-4 


3x?«10x482 (^ +4)(X+ 


3Х2-7Х-6-(3Х----- Ti 


If a? +k + 6 = (a — 3) (a — 2) s then k = ----.--.-. 


Homework 
12 X* 4 X «6 T (нен ) (X+ 


me. m -(2Х-3у)(---- -2у) 
4 5X7 3X y= | 
3a?-5a-22(3a4 


А IfX+3 y=7 ‚„Х-у=3 sthenxX7+2Xy-3y7= — 


Choose the correct answer : 


1. 


If X? +a X- 13 = (Х+ 1) (Х- 13) then a = 0 
(a) zero (b) 25 (c) - 12 


Mathematics 2"4 Prep 2" term 


X77 Х+ с сап be factorized if c = --.-..-... 
(a) 12 (b) - 12 (c) 17 (d) 9 


The number which can be added to the expression : 2 X 245 Х 10to be 
factorized is 
(а) – 1 (b) -2 (c) -3 (d) - 4 


Homework 


If2x?-ex-32 2 X- 1) (X43) »thene == 

| (a) 5 (b -5 (c) 7 (d) -7 
Ap ee oy ee, o 

(а) (3 X-1)(2X-3) (5) (3 X41)2x-3) 

(с) (3 X+ 1) (2+3) (d) G X- 1) (2 X 4 3) 

The rectangle whose area is (2 X? —3 X — 5) cm? and one of its dimensions is 


(X + 1) ст. » the second dimension is =- cm. 
(a) (X - 5) (b) (2X- 5) (с) (2Х+ 5) (d) (2 X - 3) 


actorize each of the following perfectly: 


2Х21-3Х-1 


5:2-71:42 
3x?-14 X-5 
3x?-10X48 


825 42z-3 


3x?-20xy-7y? 


21 X?y? «6x? y? - 15 x? y* 


Homework 


123247242 
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3x?-10X47 
5Х2-4Х-12 
8X?414 X45 


6x?-11 X «3 
3у2+7у-6 


25m- 10+ 15 n? 


Lesson (3) 
Factorizing a perfect square trinomial 


The perfect square trinomial has the following properties : 
mnm The first term is a perfect square and it is always positive. 
The third term is a perfect square and it is positive also. 


The middle term = + 24 term x13" term 


Н the trinomial is a perfect square » then : 
El The middle term = + 2 x the first term xl the third term 


El The first term = 6 middle term)” 
4 x the third term 


2 
Ell The third term = he middie term)” term) 
4 x the first term 


If the trinomial is a perfect square » then we can factorize it to be in the form : 


q The first term +The third term ) 
Complete to get a perfect square: 


Mathematics 2"4 Prep 2" term 


Homework . 


25 m? + 20 mn + 


Choose the correct answer : 


If X?4k X4 16isa perfect square s then К = ·--·----: 
(a) 4 (b) x4 (c) x8 (d) 1 


If X?-2xy «y? -25 s then X- y sevene 
(a) 25 (b) - 5 (c) 5 (d) + 5 


5x*^-8Xy-4y?z ----..... 
(а) (5 X * 2y) (X-2 y) (b) (5 X - 2 y) (X - 2 y) 
(c) (5 X - 4 y) (X * y) (d) (X — 4 y) (5 X * y) 


If a? -b^- 11 »abz 5 ›ћела-Ь= 

(a) 6 (0) +1 (c) 1 (d)- 1 
The value of c which makes the expression c X? + 10 X 1a perfect square is 
(a) 25 (b) 10 (c) 9 (d) 5 

If Х=6,у=4 (then X2-2 Xy +y? =. ee 

(a) 2 (b) 4 (c) 10 (d) 100 
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Homework 


1 The expression : a X 2 40X425isa perfect square when а = «+: 
(а) 2 (b) 4 (с) 9 (4) 16 


Е If X? xk X 25 isa perfect square» then К = -+ 
(a) 5 (b) 10 (c) + 10 (d) 55 


If the expression X? +a X 4 16 isa perfect square» then а = ----.-...- 
(a) zero (b) + 16 (c) +4 (4) + 8 


ЕА If the expression X? + 14 Х+ b isa perfect square» then b = ·------... 
(a) 2 (b) 7 (c) 14 (d) 49 
The value of k which makes the expression 16 X?—24 X - ka perfect square is 


(a) 6 (b) 9 (c) 12 (d) 24 


The expression a X? — 40 X 25 isa perfect square when a = ---------- 
(a) 2 (b) 4 (c) 9 (d) 16 


If the expression c - 3 X + 1. is a perfect square » thenc =- 


(a) 9 ( 3 x? (с)9 x? (4) 4 xX? 


actorize each of the following perfectly: 


m?-2m+1 
Х2-2Ху-у” 

9 a? + 6 ab + b? 

36 — 60 k + 25 k? 
6a- 12a? b? c 6b* 


24 X -24 X^ 6 X? 
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Ta 


1. 


4b^c- bc?«4 b? 


EN TED a. 
165 * 10 ? * 25 


9 a? -5b(5b- 62a) 


4Х2-7у(4Х-7у) 


Homework 


19Х2-12Х-4 
2552 -105-1 


4Х2-4Ху-у! 


18y?-12y «2 


001Х2-02Х-1 


Use the factorization to find the value of each: 


(87 + 2 х 13 x 87 + (13) 
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(997)? +6 x 997 +9 


Homework 
107.3)2+2х73 х 2.7 + (2.7)? 


Lesson (4) 
Factorizing the difference of two squares 


The difference of two squares of two quantities 
= (the sum of the two quantities) x (the difference of the two quantities) 
2 2 
a^ — b^ = (a + b) (a— b) 


Complete each of the following : 


D X фен, По ызу) 4 cases 


мн D ps O6 аен 
Ifa-b-25a-bz-3;thena?- b? = ---------. 
If X? - y? 20 »X+y=10 then X- y = ·--------- 
If X?-y?2 X«y s then X- y = ·--------- 
Ifa+b=7(a-b)=14 s then a? - b? = ·-........ 


If (39 — 1 =40 X s then X = -+ 


1 x2-221l(...... 
7 Х -2=5( )( 
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Homework 
Вэ -64 X? = (4 = \ (4+ 


Ifa?-b?=45 ,a-b=5 , then ab = 


If 2 (a - b) (a+b) = 18 , then a? - b? = .......... 
If Х+у=5 ,Х-у= 1 then X? - y? = = 
If X+y =3(X—y)=12 sthen X? -y2 =e 
(75)2 — (25)? = 100 x 


3x?-5x-2-0 X^ 


Choose the correct answer : 


If X? — a = (X-3) (X + 3) » then a = -------- 
(a) 3 (b) - 3 (c) 9 


If X? «(-42 (x -2) (x 2) s then b= 
(a) zero (6) 2 (c) 4 


На-5-7-,а4-5-5,.Шел24а-252----- 
(a) 2 (b) 12 (c) 35 


M i£ x?- y? z 16 эу-Х-2 sthen X+ y= 
(a) 4 (b) 8 (c) -8 


If (25 - (15? = 10 X » then X = =- 
(a) 40 (b) 30 


(Х- у) (Х+у) (х4-2 Х?2у2+уќ) = 
(a) х6 - уб (b) (X - y? (x+y)? 


lfa-b-85b—-a--—5 ,thena?- b? = 
(a) - 40 (b) 40 


(с) (х? - у?) (ХЗ « y) (d) (X? + y*) x? - y) 


(d) - 13 


Mathematics 2"4 Prep 2" term 


Homework 


If X42y23,X?-4y? 221 ,then X-2y- 
(a) 14 (b) 9 (c) 7 


If X?-y? 24, X*y- 8, then3 X-3y 2 
(а) 4 (b) 3 ()9 


Ifat+b=5 5a—b=4 ,then b? -a? = .-......-. 
(a) - 20 (b – 1 (c) 9 


If X2-y?-216,X«y-8sthen X- y= 
(a) 2 (b) 1 (c) 128 
If the expression : X 2 +7 X + К can be factorized » then К = 


(a) 16 (b) - 12 (c) 30 


The expression: 4 X ? £k 4 25 y 2 isa perfect square when К = 077+ 
(a) 20 (b) IOX y (c) 20 X y (d) + 20 Ху 
» i -(Х-7)(Х-7) 


(a) 7 (b) 49 (c) – 49 


If х2+2 Ху+у2=9 sthen X +y = eeren 
(а) 9 (b) 3 (c) +3 (d) +9 


actorize each of the following perfectly: 


x?—4 


225 x? - y? 
625 a? – 81 b? 
9 у> 


a? — p? c* 
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9-24 

0.04 х2 -0.25 y? 
x*—16 у“ 
87-50 

21 X? —48 Ху" 


Homework 


Use the factorization to find the value of each: 


(77) – (23)? 


(75 – (25) 


(95 — 25 
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Homework 


1) (718% - (77Y 
(999y? – | 
2010 122 Y OOOO TF 


Lesson (5) 
Factorizing the sum 
Tnd the difference of two ЧР“ 
The sum of two cubes of two quantities 
(the first + the second) (the square of the first — the first x the second + the square of the second) 


le. à @ b = (a +b) (a? ab + b?) 


The difference between two cubes of two quantities = 
(the first — the second) (the square of the first + the first x the second + the square of the second) 
Ї.Є. а? © v? = (a - b) (à? @ ab + bô 


Complete each of the following : 


x?-1-2(x-D( 


X 12 4- y> = СЕ + 


If X — 3 is a factor of the expression X? — 27 ; then the second factor is 
If X«yz25.X?-Xy«y?-8 then X? +y? 8 ----- 


If (a+ b)? = 16 ,а2+ b? 2 8 »then2ab= 
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2Х2-7Х-15-(2Х-3)( 
Ifkx7+4X+lisa perfect square » then К = «+--+ 
If (X + 2) is a factor of the expression : x? — X — 6 » then the other factor is 


If X 2 *aX-r5can befactorized » then а = ·--·----:: 


Choose the correct answer: 


If X? - y? - 14 X? + Ху+у2=7 s then Х- у= venen 
(a) 2 (b) 7 (c) 14 


If y» -a-(y-2) (у2+2у+4) s then a = = 
(a) 2 (b) 4 (c) 8 

If X? +27 = (X + 3) (X? + k + 9) » then "К" equals 
(a -6X (09-3Х ()3X 
(X- y) GC y) (XÍ e X? y y) 2 

jx -y sb) XP +y? 

If à? 4 t?- 11 sab=5 thena-bz ----.-.--. 

(a) 6 (0) + 1 (c) 1 


Ifa—b=5 sthena*—2ab+b? = .......... 
(a) 25 (b) 20 (c) 15 


Homework 
1 LL If X y23 »Х2-Ху-у!?-5 »Шеп X? +y? = 5 
(а) 15 (b) 25 (с) 8 


ІХ? +у5=28,Х+у=2 then X2 - Xy +y? = e 


If X-8-2(X*23) (X? +2 X+ 4) thena = ·-------. 
(а) 4 (b) -4 |^ (92 


X? -kK =(X-k) (X? +4 X +k?) , then k = e- 
(а)2 /— (b) 4 (c) 16 
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X548z(X42)( 
(a) X-2 (9 х2-2Х-4 (сух2-4Х-4 (d) x2-2 X44 


If X? +8 = (X42) (X? +а+ 4) sthenaz e 
(a) X (0)-Х ()-4Х (4)-2Х 


If X? «e- I6 z (X 4) (X - 4) sthene z - 

(a) 8X (b) zero (d)-4X 
(XÈ + 64) + (X44) S нөсөө» 

(a) X? & 16 (b x?-4 x 4 16 

(c) X? 4 4 X 4 16 (4) x24 x--16 


3X^y46Xysecc (X +2) 
(a)3 x (5) 3 Ху? (c) x? y (d)3 Ху 


(64)? – (36) = -----. 


actorize each of the following perfectly: 


8 X?—125 


m? + 64 n? 


0.027 m? - п? 
8 X?—343 уб 


16 à? b + 686 bt 
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If X?-y?z20,; X-yz2.X?-Xy-y!z28 
Find the value of X? 4 y? 


Homework 


Lesson (6) 
Factorizing by grouping 


actorize each of the following perfectly: 


1. 


aX+bXxX+ay+by 


a’ + 2 ab + 2 — с2 
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Lesson (7) 
Factorizing by completing the squer? 


The method of factorization by completing the square : 


nm We add to the given expression twice the product of the two square roots of the 
two perfect square terms and subtract it again not to change the main expression. 

Using the commutative and associative properties » we rewrite the expression after 
ordering its terms to get the form : 


[a perfect square trinomial — a perfect square monomial | 


We factorize the resultant expression as а difference between two squares. 
If it is possible » we should factorize the resultant expressions (resultant factors) in 
order that the factorization is perfect. 


actorize each of the following perfectly: 
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Lesson (8) 
i; ?lving quadratic equation” 
Cne variable algebraic? 


Complete each of the following : 


If — 5 is a root of the equation : Х2-2Х-15-0 
» then the other root is 


If X = 2is a root of the equation: X? - 6 X +k 20 »thenk = 
and the other root is 


If one of the roots of the equation : 2 X? - 8 X 20 
is a root of the equation: X? +5 X+ az 0 , ћепа= ----...--. or 


Homework 


| If the number 9 is a solution of the equation : X 2 к= 0, ћепк= ---------. 


The solution set of the equation : X? + 25 - O in Ris 


The solution set of the equation X *=4XinRis 


Choose the correct answer : 


The S.S. of the equation : 3 (X - 2) (X + 5) = 0 in is 
(a) [0 :25-5] (b) {3 92 »—5} (с) 125-5] (4)1-2 s5} 


The S.S. of the equation : X? -4 =0 in Ris 
(a) {4} (b) {4 »-4} (d) {2 ,-2) 


The S.S. of the equation : X? + 25 = 0 in R is 
(a) {5} (b) {5 5-5} (c) {- 5} (4) Ø 


The equation whose roots are 3 and 5 is 
(а) 5 Х2+8 Х+3=0 '" (92x?-8x-15-20 


(с) Х2-8 Х+15=0 (9) 3 2+8 Х+5=0 


The S.S. of the equation : X (X 3) 2 5 X in Ris 
(a) {3} (b) {0 93% 5} (c) {3 55 (4) 10 , 8] 
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The S.S. of the equation : x 


(a) {4,9} | (6 {6 »-6} (c) {6} (d) {36} 


If the number 4 is a solution of the equation : X 2 4 X 20 = 0 ; then the other 
solution is 
(a) 20 (b) 5 (c) - 5 (d)-4 


Homework 
| The S.S. of the equation : (X - 4)? = Qin Ris 
(а) {4} (6) {0 »4] (с) {0,-4р (9 1-4) 


"The solution set of the equation : X (X — 3) = O in Ris 
(a) {3} (b) {0 »3} (с) {0 »— 3} (d) {0} 


13Х2-сХ-6-(3Х-2)(Х-3) sthenc = + 
(a) 7 (b) 12 (c) 13 (d) 5 


The expression : X? +6 X + a is a perfect square when a = =-=- 

(a) 6 (b) 16 (c) 1 (d) 9 
XP ty Fa (6) (KX? —Xy Hy?) 

(a) x?« y? (b x?-y? (с) Xy (d)X-y 


One of the factors of the expression : X 2-3Х-18 is 
(a) Х-3 (b) X-6 (c) X -9 (d) X - 18 


ind in R the solution set of each of the following equations: 


х2-7Х-30-0 


(X-3) (X +5) = 20 


If: X24 234 s then find : X + — 
x x 
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i 
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If: X++=2 »thenfind : X? + -L 
: Х х 
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Lesson (9) 
Applications on solving quadratic 
“ations in one variable algebra 


Complete each of the following : 


ically 


Choose the correct answer : 


If the age of Ayman 5 years ago was X years » then the square of his age now = += 
(a) X? 45 (b) x? 4-25 (с) (x + 5)2 (d) (X - 5)" 


If the age of Bassim now is X years » then his age 3 years ago was ---------- years. 
() 3 х (b) X43 ^ (o x-3 (d) x? 


If the age of Amgad now is X years » then his age after 7 years will be 
(8) 7Х | 0 (09x-7 (X47 (d) х” 


If the age of Ayman 5 years ago was X years » then his age now is 
(a) X-5 (5) X+5 ()5Х 


(а) X42 (bx-«-3 (c)X+5 (d)6X 


If the age of Magdy now is X years » then the square of his age after 2 years is 
(a) X? «2 (b x?«4 (c) (x - 2? (d) (X 4 2 


If the age of Samy now is X years » then twice his age 5 years ago is 
(a) Х-5 (b)2 x-5 (c) X - 10 (d) 2 X - 10 


Three times the square of the number X is , 
(а) (3 х) (b) х2-3 (93x? @ = 
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1. 


ssay problems: 


A positive integer whose square is more than five times the number by 36 


Find the number. 


An integer » if we add twice its square to the number 7 the result will be 135 


Find the number. 
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The sum of the squares of two successive odd numbers is 130 


Find the two numbers. 


The sum of three successive integers is equal to the square of their middle integer. 


Find these numbers. 


Hatem is 4 years older than Hanan now » and the sum of squares of their ages now is 26 


Find their ages now. 


A right-angled triangles the lengths of the two sides of the right angle are 4 X cm. 


and X + 1 cm. If the area of the triangle = 84 cm? » calculate the length of its 


hypotenuse. 
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Homework . 


What is the real number which exceeds its multiplicative inverse by 27 


Find the dimensions of a rectangle whose length is 4 cm. more than its width and 
whose area is 21 cm? 
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Lesson (10) 
Integer powers in 


Non-negative integer powers іп R - 
IfaCR »n €Z' ,ћепа=ахахахахах... ха where a is repeated as a factor n times. 
The symbol (а?) is read as : a to the power n or the nl! power of the number a or the base а 


Negative integer powers in R 


If a is a real number за 20 and n is a positive integer » then : 


If a CR" (The set of non-zero real numbers) » then :| 40-1 


(-a)"=a" if n is an even number 
(-a)"=-—a" ifn is an odd number 


If (x 5) =1,then: XE 


Ifa=7~ and b=7~ sthen:axb= iiir esses 


Ix» (42 3) and у-(12-3)7 s then : Xy Se 
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к(4)- 5 „еп: (8 * = .......... 


If 2*2 7 »27-5 ;then:2**" = NS 


If 5* 23 35 %=7 , then : 5Х+У = БЕУ" 


Choose the correct answer : 


(d) 50 


(d) 62 


(5 ayer =. 
(a)5 | (d) 1 


Зе 
(а) zero (03x 


(d) 332 


СА 43 + 43 + 43 + 43 -.......... 
(а) 4° (5) 44 (d) 45! 


The quarter of the number 420 = .......... 
(а) 17 (b) 49 (d) 45 


4 times the number 28 = .......... 
(a) 232 (9) 48 


(43) 23 дэнж 
e) . вз" ө (ү) 


СА The value of : 220 + 22! =.......... 
(a) 2 х 240 (b) 2 x 24 | (d) 3 x 2?! 
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БА What of the following is closest to 11? + 92 ? 
(a) 22 + 18 (b) 211 + 29 (c) 120 + 20 


CI If 5*-4 » then 4Х-12-222.. 
(a) 1.25 (b) 0.8 (c) 0.125 


Q 0.002 x 0.05 = ·--....-.. 


(a) 107? (b) 107 ^ (c) 104 


xt y cusa =1,xX#0 
(a) x™-! (bx m (c) хээ! 


5х53х5х2х2х2х2х2-4х 
(a) 5? 


Homework 


(c) 532 


(a) 24 (c) 27 
CA Sixth the number 2!” x 3!? is 

(а) 62 (b) 64 (c) 6!! 
(a) 5 (c) 59 


ГА The value of : 25 + (42) 


(a) 2° © (42) 


If 6*2 11 ,then 6X* ! =.......... 
(a) 12 (c) 66 


I-A 222 9 х л 
сах? »then X7! =. SERES EAR 


3 


43 


3 
(a) Ec 


(d) 120 + 80 


(d) 0.08 


(d) 107 


(d) хэт! 


(d) 52 + 23 
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ta (43 «42 ) (13-12) =... 
(a) 1 (15 (016 


А : 22841, 2041. 
Ш The numerical value of the expression : ———-—— —— i 


1 02 n 
(а) 16 (57 (c) 10 


52011 = 22010 + 


(a) 2 (b) 2010 (c) 22010 (а) 22011 


ind the value of each of the following in the simplest form: 


3-2 
(5) 
y 


(0.01)? 


(5) x27 


(10 x 10у7 
(0.1? x 0.001 


a) 

26 

9Х, 4X*2 
(27) 


(36)? x 52" 


88-1 у 3271 


32x4 


6" x 40 d 
(24) 
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x x 
we a = 64 , find the value of 4 X 


ГА If a 243 and b - 4/2 » find the value of : 


В 2 _ 
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` | If X 2 242 and y 23 >» find the value of : (X? — y2P? 


Homework 
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Lesson (11) 
Solving exponential equations in R 


If a is a real number » m and n are two integers 


ап = gn »then(m = n) where : a «0 »azzl 


For example : 

If3"=9 » еп: 3" = 32 

» ". the base = the base 2. the power = the power 

If a and b are two real numbers > m is an integer and a? = b™ | »then : 

e [a=b] if m is an odd number. For example : If n° = 3° > then : n=3 
(а= +6) if m is an even number. For example : Іп = 3? » then: n=+3 


For example : lf 7^2 5^7? , then: n-2=0 лп=2 


Complete each of the following : 


If 5 *X-D = 1 ,then the value of X = ......... 


If 3^ x 3521 » then n = .......... 


If 3* + 3X 43% 21 «then X = .......... 


If (3 аны! = {1 53} sthen the value of X = .......... 


If (2* , 125) = (16 y) » then X = ~ and y = 


Homework 
| £27 x 57 = 100 , then y mee 


(3) = Í then X = .......... 


1. 
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Choose the correct answer : 


If 3*+! 25X*1 > then X = .......... 
(a) 4 (b) 3 


If 32**25X*? then 7X *2 z .......... 


(b) - 7 (c) - 14 


1£5/X-31225 , then X= --........ 

(а) 5 (b) 2 | (91 
Ea1f2*X-!1x3!-X- 2 o then X = -......... 

(a) - 3 (b)-1 (с) 1 


Homework 


| Н25-4 „еп X22 rre: 

(а) I (b) 9 

If 2X-22 21-2X, then X z .......... 
(a) 2 (5 4 

If 3X 29 ,then2X- 12 -v 

(a) 7 (b) 3 
If3*27 57% 29 ,then Xy = 
(a) 5 (b) 2 


(d) 5or1 


(d) zero 
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ssay problems: 


Find the value of n in each of the following when n EZ : 
2, 


2n nl 
(HU X4 ад 


4х7"х 16" 
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1. 
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үг 298 х 25°" х gen 
T? x 1549 


= 343 , then calculate the value of : 62" 
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Lesson (12) 
Operations on integer powers 


Do the operations Calculate the powers | | Do the multiplication Do the addition and 
inside the parenthesis of the numbers and the division in the subtraction in 
(the interior, then (indices). order from left to order from left to 
the exterior). right. right. 


Complete each of the following : 


1. | The simplest form of the expression : 277 x 27 


-5 
2. | The simplest form of the expression : 4° x 3^? x (1- 8 ) 


Homework 
| The simplest form of the expression: 27? x 37? + 674 = .......... 


i | 2ү . о-3 
The simplest form of the expression : (3- ) -9 7 х (- 2) 5---- 


Choose the correct answer : 


ГА The expression : 
37- 


(а) 32X-1 
La (5+2 5+1). 5Х.- 
(а) 5 (b) 10 


Homework 


10 
| GQ The value of the expression : 37 + (үз) 
5 
(a) zero (b) 3? (d) 2 (3)° 


| 3 
The simplest form of the expression :4/4 х 16 + Ts uu =н 


(a) 2 (b) 4 (c) 8 (d) 16 


x5 y? 
НХ- 3iy e 5 ха: Хэ = 


(a) 4 (b) -4 
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1. 


ind the result in the simplest form: 
(fs) «5 5-213х13 
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CD If the volume of the right circular cone is given 


by the relation : v = 1 T rh 


Find the height of the cone h if the volume is : 7.7 x 10? cm? 


and its diameter length is 14 cm. (x = 2) 


Homework 
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Lesson (13) 
The probability 


the number of times of repeating this outcome 
the number of all possible outcomes 


The expected number for occurrence of a certain event 
= the probability of its occurrence x the total number of given individuals 


The random experiment is an experiment » where all its possible outcomes are known 
before doing it but we can't determine the actual outcome. 


The probability of occurrence of a certain event = 


The sample space is the set of all possible outcomes of a random experiment and it is 
denoted by S. 
The number of its elements is denoted by n (S) 


It is a subset of the sample space. 


The probability of occurrence of an event A С S is denoted by P (A) 
It is found by using the relation : 


P(A) = the number of elements of A _n(A) 
~ the number of elements of the sample space ` n (S) 


Em The impossible event : is the event which cannot occur. 
і.е. The probability of the impossible event equals zero. 

The certain event : is the event whose outcomes are all possible. 
1.6, The probability of the certain event = 1 

The probability of any event is not less than zero and it is not more than 1 
L@. ForanyeventA,0<P(A)s1 Le, P(AyE[0>1] 


Complete each of the following : 


1. For every event A » we find that P (A) € 


2. | 10 cards are numbered from 1 to 10 A card is drawn randomly » then the probability 
that the card carries a prime number = --------- 
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A box contains 5 white balls» 7 red balls and 3 blue balls. If a ball is drawn from the 
box randomly » then the probability that the drawn ball is blue = ---.----- 


In the experiment of throwing a fair die and observing the number on the upper face » 
then the probability of getting a number less than 1 equals 


A box contains 48 oranges » 4 of them are bad. If we draw an orange at random » 
then the probability that the drawn orange is bad = ------.--- 
and the probability that it is not bad = ~--~- 


A city has 200000 people. The probability that a person gets infected by a disease in 
this city is 0.003 The expected number of infection is 


A factory produces 400 lamps daily if the probability that the.lamp is 
defective = 0.02; then the expected number of good lamps produced daily is 


Homework 


| The probability of the impossible event = ---------- 
and the probability of the certain event = --.--.--.. 


If a fair coin is tossed once » then the probability of appearance of a head = -:-------- 


A bag contains 12 balls » 4 of them are red » 6 are green and the rest are blue. If one 
Бай! is chosen randomly » then the probability of getting a blue ball = -----.--- 

In the experiment of throwing a fair die and observing the number on the upper face » 
then the probability of getting a number greater than 4 is 

If the probability of the occurrence of an event is 3 » then the probability of the 
non-occurrence of this event is 


A room has 3 doors numbered from 1 to 3 One student goes out from one door. 
The probability that he goes out from the second door is 


Choose the correct answer : 


1. 


Which of the following may be the probability of an event ? 
(a) 1.2 (b) - 04 (c) 31596 (d) 7596 
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A basket has cards labelled by the numbers from 1 to 20. If a card is selected randomly > 
what is the probability that the number labelled on the card is divisible by 6 ? 


(а) 50 (b) 35 Or 9) 6. 


In a competition between two players if the probability that the first player win is 0.25 » 
then the probability of the second player win is ( The competition continues 
till one of two players win) 

(a) zero (b) 0.25 (c) 0.75 (9) 1 · 


Ahmed is a pupil іп 2" preparatory. In his class» there are 36 pupils.16 of them аге 
girls. If a pupil is selected randomly » what is the probability that the pupil is a boy ? 


(а) $ (b) 4 () 2 ) + 


А student is asked to draw a triangle choosing from the three types (acute — angled 
triangle or right — angled triangle or obtuse — angled triangle) freely » then the 
probability that the student draw a right — angled triangle is 


(а) 3 04 © 4 


A bag contains a number of similar balls, half of them are red, lof them are black 
and the rest are white. One ball is chosen. The probability that the chosen ball is 
white equals 

(a) 4 GE (d) zero 


If the probability that worker go to his work on foot is twice the probability of using 
any other mean of transport » then the probability that the worker use a mean of 
transport = -= 


1 1 2 
(а) > (b) 4 (c) 3 (d) 2 
A box contains balls coloured with red» green» blue and yellow. If the box contains 


20 yellow balls and the probability of selecting a yellow ball randomly is 1 » what 
is the number of balls in the box ? 


(a) 5 (b) 25 (c) 60. (d) 80 
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In a mixed school » there are 1500 pupils. A random sample formed from 200 pupils 
is selected. It is found that the number of girls equals 90. What is the expected 
number of girls in the school ? 


(a) 600 girls (b) 625 girls (c) 650 girls (d) 675 girls 
In the opposite board two squares are drawn ; if a person 


points at it as a target »then the probability of hitting the 
shaded region is 


@ 4 04 
© 4 . ei 


Homework . 


| If the probability that a pupil succeeds is 7096 » then the probability of his failure 


(b) 0.07 (c) 0.3 (d) 0.03 


In an experiment of throwing a fair die » then the probability of appearing a number 
not equal to 2 in the upper face is «=e 


(a) 2 6) 2 04 (2 


If a coin is thrown 400 times » then the most expected number of appearing tail 
(a) 204 |. (5199 (c) 240 (d) 195 


There are 25 boys and 20 girls in a classroom. One pupil is chosen randomly. The 
probability that the chosen pupil is a girl equals 


(а) 35 b) $ (c) 3s (d) 2 


A bag contains 3 white balls» 2 black balls and one red ball. А ball is selected 
randomly from the bag. Then the probability that the selected ball is not black 


oi (© 2 @ 2 


The number of pupils іп a class of 2™ year preparatory is 36 pupils» ће probability 
of selecting a pupil whose age is less than or equal to 13 years is i 

What is the number of pupils in the class whose ages are more than 13 years ? 

(a) 23 (24 (c) 30 (d) 32 
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In a mixed school; the ratio between the number of boys to the numiber of girls is 7 : 9 
А pupil is selected randomly from this school. 
The probability that the selected pupil is a boy equals ~- 


(a) zero (b 16 © i (97 


The following table shows the numbers of 160 pupils іп a school who like to 
practise a certain game. If a pupil is selected randomly from this sample» what is the 
probability that he is practising handball ? 


нэм | 2 | « |» || ө Го 


(a) +, (b) 25% (с) 19 


|A spinner game is divided into two parts X and y » then the point is rolled 400 
rounds » it stopped 98 times in the region X ; then which of the following figures the 
pointer points to the region X ? 


) 


(a) (b 


ssay problems: 


1. 


Ш Selecting randomly a card out of 40 similar cards in a box numbered from 1 to 40 
Find the probability of getting a card that carries : 

an even number a number divisible by 3 

a number is not divisible by 10 | 

a prime number is less than 20 


an even number is divisible by 3 
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LL] Drawing randomly a coloured marble out of a box containing 12 red marbles, 
18 white marbles and 20 blue marbles. Find the probability of selecting : 

a white marble. a red marble. 

a yellow marble. Él a non-red marble. 

a red or blue marble. 


А box contains 80 similar balls. Some of them are red and the remained are blue. 


If the probability of drawing a red ball is 1. » find the number of blue balls. 


LL] A garment factory in the Tenth of Ramadan City produces 6000 units 
daily. As a sample of 1000 units was examined; 20 defective units were 
found. Calculate the number of defective units. 


In a fruit packing plant, 3096 of fruits is not suitable for exporting 
because the size is too small. How many tons can be exported in 10 
days if 20 tons of fruits are delivered back daily to the factory ? 


0 A calculator manufacturing company examined randomly electronic 
circuits in a sample of 200 units. The defective production was 696 
How many units are out of order in this sample ? 
If the total production in one month was 1500 units» how many 
units are functional units of marketing ? 
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П A survey has been conducted on 100 students about their favourite games 
which they practise. The result was as follows : 


| — Ф 
| |; 
Favouritegame | О ? / | 


22122 


Find the probability if a student prefers : 
(a) Practising football. (b) Practising handball. (c) Practising athletics. 
(d) Practising tennis. (e) Practising hockey. 

If the number of students is 600» how many students are predicted to practise hockey ? 


In producing 300 electric lamps, 18 units were found defective. 

What is the probability of a unit to be a defective unit ? 

What is the probability of a functional unit ? 

Is it possible for a unit to be a functional unit 
and out of order unit at the same time ? 

E] Find the sum of the probability of a defective unit and 
the probability of a functional unit. What do you observe ? 

If a daily production of this factory was 1600 electric lamps» find the number of the 
functional units in that day. 


Homework 


1 Ш A numbered сага is selected randomly from a set of similar cards numbered 
from 1 to 24 Find the probability of getting a card that carries : 


a multiple of 4 a multiple of 6 
a multiple of 4 and 6 together В a multiple of 4 or 6 
a number divisible by 25 | El a positive integer less than 25 
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A class has 50 students » the number of girls is less than the number of boys by 10 
If a student is chosen randomly » find the probability that the student is a boy. 


Drawing randomly a coloured marble out of a bag containing 32 similar marbles 
coloured red » white » green and yellow ; the probability of getting a red marble is 3 
Estimate how many red marbles are in the bag. 


Ш The following table shows the evaluation of 50 students in one month : 


A student is randomly selected. What is the probability of getting a score of : 
Excellent Good 
Failed El Less than good 


ae Tei [ere аа Га Га 


| 
» 


PREPARATORY WS 
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Lesson (14) 
Equality of the 
ОҒ two parallelog™ 


Surfaces of two parallelograms with common base and between two parallel straight 
lines » one is carrying this base » are equal in area. 


Corollary Q 


The parallelogram and the rectangle with common base and between two parallel straight 
lines are equal in area. 


Corollary 2 


The area of the parallelogram = the length of the base x its corresponding height. 


In the opposite figure : 


ABCD = BC x DF = AB x DE 


2 


р А 
If ABCD is a parallelogram » DF is the corresponding / 
height of the base BC and DE is the corresponding height 1, 
of the base AB ; then : The area of ће parallelogram, / 
C F B 
as d xx 


Corollary © 


The parallelograms with bases equal in length and lying on a straight line » while the 
opposite sides to these bases are on another straight line » are equal in area. 


Corollary o 


Area of a triangle is equal to half of area of a parallelogram if they have a common base 
lying on one of two parallel straight lines including them. 


Corollary o 


Area of the triangle = 1 of the length of the base х its corresponding height 
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Complete each of the following : 


1. 


If the area of 7 ABCD = 400 cm? ; 
then BC = ........- cm. 


In the opposite figure : 

ABCD is a parallelogram and E C AD 

Complete the following : 

The area of A EBC = the area of [7 ABCD 

El If the area of A EBC = 20 cm? ; then the area of 7 ABCD = cm? 


In the opposite figure : 

ABCD is a parallelogram » AE = 4 cm. ; ED 23 cm. 

m (Z AED) = 90? and E Є BC Complete : 

The area of A AED = -.-------- cm? The area of £7 ABCD = -.-.------ cm: 


In the opposite figure : 

ABCD is a parallelogram in which » BC = 6 cm. » DB L ВС, 

such that » DB = 8 cm. and EC AD 

Complete : 

El The area of 7 ABCD = ·--...... cm E The area of A EBC = ---------- ст. 


Homework 


If ABCD is a parallelogram » 
ШепАЕ------ cm. 


Surfaces of two parallelograms with common base and between two parallel straight 
lines » one is carrying this base » are 
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The parallelogram and with common base and between two parallel straight 
lines are equal in area. 


The area of the parallelogram = --.--.-- 


The areas of the parallelograms with bases equal in length and lying on a straight 
line » while the opposite sides to these bases are on another straight line » are 


Choose the correct answer : 


1, 


If the base length of a parallelogram is 7 cm. and the corresponding height is 4 cm. » 


then its area = ---------- 


(a) 11 cm? (b) 14 cm? (c) 22 cn (d) 28 cm 


If the area of a parallelogram is 35 cm? and its height is 5 cm. » then the length of the 
corresponding base is 


(а) 5 cm. : (с) 9 сш. (d) 30 cm. 


If ABCD is a parallelogram in which » AB = 5 cm. » BC = 10 cm. and its smaller 
height is 4 cm. » then its greater height = ---------- 


(a) 2 cm. (b) 4 cm. (c) 8 cm. (d) 10 cm. 


A parallelogram whose area - 50 cm? and the length of its base equals twice the 
corresponding height » then this height = ---------- 


(a) 50 cm. (b) 25 cm. (c) 10 cm. (d) 5 cm. 


The ratio between the area of the parallelogram and the area of the triangle whose 


base is common and are included between two parallel straight lines = -+ 
(4)1:2 (0) 1:3 (0)2:1 (d) 2:3 

If the area of the triangle is 42 cm? and its height = 7 cm. » then the length of the 
corresponding base = 


(a) 15 cm. (b) 12 cm. (c) 8 cm. (d) 4 cm. 
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The area of a right-angled triangle in which the lengths of the sides of the right angle 
are 6 cm. and 9 cm. equals 


(a) 54 cm? (5) 60 cm? (c) 27 cn? (d) 15 cm? 


The area of the rectangle whose dimensions are 6 cm. and 4 cm. the area of 


the triangle whose base length is 12 cm. and the corresponding height is 4 cm. 
(a) « (b) > (c) = (d) + 


Homework 


! If the area of a parallelogram is 50 cm? and its base length = 10 cm. » then the 
corresponding height of this base = ---------- 


(a) 500 cm. (b) 5 cm. (c) 250 cm. (d) 100 cm. 


If the lengths of two adjacent sides of a parallelogram are 8 cm. and 10 cm. and its 
greater height is 5 cm. » then its area = ---------- 


(a) 80 cm? (b) 50 cm? (c) 40 cm? (d) 18 cm? 
The area of the triangle is the area of the parallelogram which has a common 
base with it and its vertex lies on the straight line parallel to this base. 


(a) equal to (b) half (c) twice (d) quarter 


The area of the triangle = the base length x the corresponding height. 
1 1 1 
(a) 2 (b) 5 ОР: 4 


If the base length of a triangle is 4 cm. and the corresponding height = 3 cm. » 


then its area = «+--+ 


(a) 6 cm? (b) 12 cm? (c) 24 cm. (d) 34 cm? 


The triangle whose base length is 12 cm. and its area is 48 cn£ » the corresponding 


2o (b) 4 cm. (c) 6 cm. (d) 8 em. 


If ABCD is a parallelogram with area 100 cm? and E C AD , 
then the area of A EBC = ---------- 


(a) 25 cm? (b) 50 cm? (c) 100 cm? (d) 200 cm? 
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ssay problems: 


1. 


In the opposite figure : 


D 12cm. A 


ABCD is a parallelogram in which m (Z ABC) = 150° » 
€ 


»AB = 8 cm. ;ECCB and AE L CB 
Find : The area of / 7 ABCD 


ABCD and EBCF are two parallelograms » 
ECAD and FC AD 
Prove that : The area of A ABE = the area of A DCF 
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In the opposite figure : 
ABCD is a rectangle » AE // DF 


Prove that : 
The area of the figure ABCM = the area of the figure DMEF 


In the opposite figure : 

ABC is a right-angled triangle at A » 

AD L BC , AB = 4 cm. and AC = 3 cm. 

Find : Ё The area of A ABC El The length of AD 
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Ш In the opposite figure : 
ABCD is a rectangle and E ЄВС 
Prove that : The area of A DAE - the area of A ABC 


Ш In the opposite figure : 
ABCD and ABMN are two parallelograms 
and M ECD 


Prove that : 


The area of A EBC - 4 the area of 7 ABMN 
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CA In the opposite figure : 
ABCD is a parallelogram » E C AD and BE N CD = {F} 
Prove that : The area of A AFD = the area of A EFC 


Homework 


1 Ш In the opposite figure : 
AB // DE » X and Y EAB 
» XDEY is a rectangle and AD // BE 
Find the area of the figure ABED 
Вг: AD = 30 cm. ; find the length of the perpendicular uum S 
from B to AD « 288 cm. »9.6 cm. » 
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In the opposite figure : 
ABC is a triangle in which BC = 6.5 cm. 
‚АС z 6cm. ; AE L BC ; BD L AC and BD = 5 ст. 


Find : El The area of A ABC El The length of AE 


In the opposite figure : 

ABCD is a rectangle » ABEF is a parallelogram 

‚„рЄСЕ,ХЄВЕ,ЕЄСЕ 

s AB = 4 ст. and ВС = 10 ст. 

Find by proof : 

The area of 27 ABEF 10cm. 

El The area of A XAF « 40 cm? » 20 cm? » 
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Ц In the opposite figure : 
ABCD and EBCF are two parallelograms » BE (| CD = {L} : 
;D € AF and EC AF 


Prove that : 
Ell The area of A ABL = the area of A FCL . C 


The area of the figure ABCL = the area of the figure FCBL 
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Lesson (15) 
Equality of the 


“Teas of two triang 


== 


Theorem 9 


Two triangles which have the same base and the vertices opposite to this base on 
a straight line parallel to the base have the same area. 


Corollary @ 
Triangles of bases equal in length and lying between two parallel straight lines are 


equal in area. 
Corollary e9 


The median of a triangle divides its surface into two triangular surfaces equal in area. 


Triangles with congruent bases on one straight line and have a common vertex are 
equal in areas. 


If two triangles are equal in area and drawn on the same base and on one side of it » then 
their vertices lie on a straight line parallel to this base. 


Complete each of the following : 


If ABC is a triangle » D is the midpoint of BC ; then: 
The area of A ABD = the area of A 


If XL is a median in A XYZ ; then the area of A XYZ = .-..-..... the area of A XYL 
The triangle XYZ in which L € YZ such that YL = 4 LZ » then: 
The area of A XYL = ---------- the area of A XYZ 


Homework . 


| The two triangles drawn on a common base and their vertices located 
on a straight line parallel to the base are ----.----- ч 


Triangles with congruent bases and drawn between two parallel lines are 


The median in the triangle divides its area into 
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ssay problems: 


1. 


In the opposite figure : 
D is the midpoint of AB and E is the midpoint of AC 
Prove that : The area of A BDE equals the area of A CDE 


In the opposite figure : 


ABCD is a quadrilateral in which AD // BC and BA N CD = {Е} 


such that ВА = AE 


Prove that : The area of A ADC - the area of A ADE 
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E4 In the opposite figure : 
AC // XY and F is the midpoint of XY 


Prove that : The area of A ABF = the area of A CBF 


БА In the opposite figure : 
ABCD is a parallelogram. E C CB where BC - BE 
Prove that : The area of A FEC = the area of L7 ABCD 
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CA In the opposite figure : 
ABCD is a quadrilateral whose diagonals intersect at M, 


AD // BC and E is the midpoint of АВ, 
N is the midpoint of MC 
Prove that : The area of AAEM = the area of A DNC 


1) In the opposite бриге : 

AD // BC »E C BC and AC // DE ; 

АС(18Б-1М) 

Prove that : 

The area of A ABM = the area of A DCM = the area of A EMC 


El The area of A DBC - the area of A EBM 


Mathematics 2"4 Prep 2" term 


Ш In the opposite figure : 

ABCD is a quadrilateral » its diagonals intersect at M 
and the area of A ABM = the area of A DCM 

Prove that : AD // BC 


(LL) In the opposite figure : 

ABCD is a quadrilateral whose diagonals are intersecting at M 
and E € BM where ME - MD 

The area of A AMB = the area of ACME 

Prove that : AD // BC 
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Homework 


| In the opposite figure : 


AD // BC » AC! BD- {м}, 


E is the midpoint of BC 
Prove that : The area of the figure ABEM = the area of the figure DMEC 


In the opposite figure : 

AD // BC and АСП BD = {м}, 

D is the midpoint of EC 

Prove that : 

The area of A MDE = the area of AAMB 
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141 In the opposite figure : 

ABCD is a parallelogram. Its diagonals intersect at M 
in which AD // BC and B is the midpoint of EC 
Prove that : The area of A EBD - the area of A ACD 


In the opposite figure : 


ABC is a triangle in which D € AB and E C AC 
such that the area of A ABE - the area of A ACD 


Prove that : DE // BC 
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ЕД In the opposite figure : 

ABCD is a quadrilateral in which AD // BC 
, E EBC and AC N BD = ім} 

The area of A АВМ = the area of А ЕСМ 
Prove that : DE // AC 
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Lesson (16) 
^reas of some geometric figures 


The area of the rhombus = L x h where L is the side length and h is the height. 


The area of the rhombus = 1 of ће product of the lengths of its two diagonals. 


If the two legs of the trapezium are equal in length; then it is called an isosceles trapezium. 
The following are the properties of the isosceles trapezium : 


The two base angles of the isosceles trapezium are equal in measure. 
The two diagonals of the isosceles trapezium are equal in length. 


The isosceles trapezium has only one axis of symmetry which is the perpendicular 
bisector of its bases. 


The area of the trapezium - half of the sum of lengths of the two parallel bases x height 
The area of the trapezium - the length of the middle base x height 


Complete each of the following : 


The area of rhombus whose perimeter is 20 cm. and height 4 cm. = -e= 
The length of the diagonal of a square of area 50 cm? equals 


The length of side of a square whose area equals the area of a rectangle with 
dimensions 9 cm. » 16 ст. = 


The length of the middle base of a trapezium wliose area = 30 cm? 
and height 5 cm. equals 


Homework 
| The area of the rhombus = the side length x © = 4 of the product of 


The area of the square = the square of the length of ------- - 


The length of the middle base of the trapezium equals |. 1 


The area of the trapezium = half of the sum of lengths of the two parallel bases х 
= the length of --.------- x its height 


The base angles of the isosceles trapezium are 


Mathematics 2"4 Prep 2" term 


6. | The diagonals of an isosceles trapezium are 


Choose the correct answer : 


1. If the area of a square is 50 cm?, then the length of its diagonal = ----..---- 


(a) 25 cm. (b) 5 cm. (c) 10 cm. (d) 20 cm. 


If the perimeter of a rhombus is 24 cm. and its area = 30 cm.’ then its height = ---------- 
(a) 4 cm. (b) 5 cm. (c) 6 cm. (d) 12 cm. 


If the product of the lengths of the diagonals of a rhombus = 96 cm? and its height is 
б ст.» then its side length = ----..---- 


(a) 12 cm. (b) 8 cm. (c) 6 cm. (d) 4 cm. | 


If the area of a trapezium is 32 cm? and its height is 4 cm.» then the length of its 
middle base = ........-- 


(a) 4 cm. (b) 8 cm. (c) 14 cm. (d) 16 cm. 


The trapezium in which the length of one of its parallel bases is 15 cm.» and its area 
is 108 cm? and its height is 8 cm.» then the length of the other base is 


(a) 15 cm. (b) 4 cm. (c) 12 cm. (d) 27 cm. 


The trapezium whose middle base length is X cm. and its height = i the length of 


the middle base; its area = ~- cn? 


2 x? x? x? 
(a) X (b) EN (c) p (d) ea 


Homework 


| The area of rhombus is 20 cm?; the length of one of its diagonals is 5 cm.» then the 
length of the other diagonal = ----..--- 


(a) 8 cm. (b) 4 cm. (c) 10 cm. (d) 15 cm. 


The area of the square whose side length is 6 cm. the area of the square 
whose diagonal length is 8 cm. 


(а) > (b) < (с) = d= 
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The trapezium in which the lengths of its two parallel bases are 15 cm. and 11 cm. 
Its middle base is with length | 


(a) 26 cm. (b) 15 cm. (c) 13 cm. (d) 11 cm. 


If the area of the trapezium is 450 сп, and the lengths of its two parallel bases are 
24 cm. and 12 cm. » then its height = ---.--...- 


(a) 12.5 cm. (b) 25 cm. (c) 36 cm. (d) 52 cm. 


ind the area of the following figures: 


1. 


A rhombus of side length 6 cm. and its height = 5 cm. 


A trapezium whose middle base length is 7 cm. and its height = 6 cm. «42 cm?» 


Homework 


| Arhombus whose side length 12 cm. and its height = 8 cm. 
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A trapezium whose middle base length is 12 cm. and its height = 8 cm. «96cm» 


ssay problems: 


1. 


А square whose area equals the area of the rectangle whose dimensions are 2 cm. and 9 cm. 
Find the length of its diagonal. 


НА Two pieces of land have equal areas » one of them has the shape of a rhombus 
whose diagonals are 18 m. and 24 m. » and the other one has the shape of a trapezium 
whose height is 12 m. Find the length of its middle base. 


ÉL] The area of a trapezium is 180 cm? and its height is 12 cm. Find the lengths of its 
parallel bases if the ratio between their lengths is 5 : 2 « 18 cm. » 12cm.» 


Homework 


| Two land pieces are equal in area : the first is in the shape of a square and the second is 
in the shape of a rhombus whose diagonals lengths are 8 metres and 16 metres. 
Find the perimeter of the square-shaped piece. « 32 cm. » 


LJ Find the area of the rhombus whose perimeter is 52 cm. and the length of one of its 
diagonals is 10 cm. « 120 cm?» 
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The sum of the lengths 
of its three sides 


The sum of lengths of two 
adjacent sides x 2 
-2(l « b) 

2 (Length + Width) 
-2l«w) 


Side length х4-41 


Side length x 4 = 4 { 


The sum of lengths 
of its sides 


1. of the base length x height 
-likh 


The base length X height 
= 7 Х h = А X b, 


Length x Width 
={xw 


Square of side length = | : 
ors of the square of its diagonal 
length = 1 2 


Side length x height = l x h or 
1. the product of the lengths of the 
two diagonals 5 1 txt 


1 the sum of lengths of the two 
parallel bases x height 
E 1 (l НА! 
or the length of the middle base x height 
=(xh 
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Lesson (17) 
Similarity 


It is said that the two polygons Р, and P, (of the same number of sides) are similar if the 
following two conditions are verified together : 
n Their corresponding angles are equal in measure. 
The corresponding side lengths are proportional. 
In this case » we write the polygon P, — the polygon Р, 
That means the polygon P, is similar to the polygon Р, 


In the two similar polygons P, and P, ; the constant ratio among the lengths of the 
corresponding sides of P, and P, is called the ratio of enlargement or the drawing scale. 
If the constant ratio is : 

© Greater than 1 » then the polygon Р, is an enlargement to the polgyon Р, 

© Less than 1 ; then the polygon P, is a minimizing of the polgyon Р, 

• Equal to 1 »then the polygon P, is congruent to the polgyon Р, 


In order that two polygons are similar » the two conditions should be verified together and 
verifying one of them only is not enough to be similar. 


The congruent polygons are similar but it is not necessary that the similar polygons are 
congruent. 

Remark (4) 
All regular polygons of the same number of sides are similar. 


If each of two polygons is similar to a third polygon » then they are similar. 


Remark (6) 


The order of corresponding vertices should be kept in giving names of similar polygons 
that to help us finding the proportional sides lengths and the equal angles in measures. 
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i.e. 
The ratio between the perimeters of two similar polygons = the ratio between the 
lengths of two corresponding sides. 


A geometric fact : 

The two triangles are similar if one of the two following conditions is verified : 
n The measures of their corresponding angles are equal. 

The lengths of their corresponding sides are proportional. 


ET two right-angled triangles are similar if the measure of an acute angle in one of 
them is equal to the measure of an acute angle in the other. 

BI The two equilateral triangles are similar. 

EJ The two isosceles triangles are similar if the measure of an angle in one of them 
equals the measure of the corresponding angle in the other. 


Complete each of the following : 


1. | 1f the measures of the corresponding angles in the two triangles are equal » then the 
two triangles are =- 


If we have two polygons » their corresponding angles аге 
and their corresponding sides lengths are » then the two polygons are similar. 


If the ratio between the lengths of two corresponding sides in two similar triangles 
is equal to 1» then the two triangles are 


If two polygons are similar and the ratio between the lengths of two 
corresponding sides is 3 : 4 » then the ratio between their perimeters is 


Homework 


1 If two polygons are similar- then the corresponding --.------- are equal in measure. 
If two polygons are similar » then the corresponding -----.--- are proportional. 
If each of two polygons is similar to a third » then they are 


The two triangles are similar if the corresponding are proportional. 
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Choose the correct answer : 


If the ratio between the lengths of two corresponding sides of two squares is 1 and 
the perimeter of one of them is 20 cm. » then the area of the other square = -------.-- 


(a) 20 cn? (b) 25 cm? (c) 16 cm? (d) 25 cm. 


In the opposite figure : 

If A ABC ~ A DEF , then m (2 A) = evers 
(a) 20° (b) 60° 

(c) 80° (d) 100° 


In the opposite figure : 

If A ABC ~ AAXY ; 

AX = ХВ = бст. 

XY = 7 ст. » then ВС =- 
(a) 6 cm. (b) 7 cm. 
(c) 12 cm. (d) 14 cm. 


Homework 


| If A ABC ~ A DEF and AB = o DE , then perimeter of A ABC = --------- perimeter 


of A DEF ? 


(а) 5 (b) 1 ()i (d) 2 


In the following figures » there are two similar triangles » they are 


(1) (2) (3) (4) 


(а) 152 (b) 1 +3 (c) 1 »4 (d) 2 »4 
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In the following figures » there are two similar triangles » they are 


(2) (3) (4) 


(1) 
(а) 152 (153 


In the opposite figure : 
If A ABC ~ A DEF › then EF = 
(a) 5 cm. (b) 6 cm. 

(c) 8 cm. (d) 10 cm. 


ssay problems: 


1. In the opposite figure : 
A ABC ~ A XYZ 
Find : AC and XY « 14 cm. »3cm.» 
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In the opposite figure : 
Prove that : A ABC and A XYZ are similar. 
ВА їг:ш(2 В)-ш(4 С) = 60°, 

find : m (7 X) 


In the opposite figure : 
If AAXY — AABC 


XY = 5 cm. and BC = 10cm. » 
Prove that : ХҮ // BC Y is the midpoint of AC 
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In the opposite figure : 

The polygon ABCD ~ the polygon XYZL 

If AB = 10.5 cm. » BC = 8 cm: ¿CD = 5 cm. >» 

DA = 6 cm. and LX = 3 cm. а Mtem 
Find the length of each of : XY » YZ and ZL 


In the opposite figure : 

A ABC »DGAB ,EGAC 

АЕ = 4ст. »EC=Scm. BC = 7.5 cm. 

» AD 23cm. » m (4 AED) = m (4 B) and m (Z С) = 93° 
Prove that : A AED ~ A ABC 

Find the length of each of : BD and m (Z ADE) 
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LL] In the opposite figure : 

ABC is a right-angled triangle at B in which : 
AB 23cm. ; BC 2 4cm. and BD L АС 
Prove that : A BAC ~ A DAB 

Find the length of each of : AD and DC 


LL) Two similar triangles» one of them has a perimeter of 74 cm. and the sides lengths 
of the other are 4.5 cm. » 6 cm. and 8 cm. 


Find the length of the longest side in the first triangle. 
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Homework 


| Using the shown data in the figure » then prove that : 
A XYZ and A BCA 

are similar » then find 

the perimeter of A XYZ 


In the opposite figure : 

AC // ED А” ПСЕ = {В} 

АС = 5 ст. s ВЕ = 8 ст. › АВ = 3 ст. and BD = 6 ст. 
Ell Prove that : Л АВС ~ A DBE 

Find the length of each of : BC and ED 


Find : the ratio of enlargement. 
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(CL) In the opposite figure : 

m (2 AED) = т (Z B) » AD = З ст. 
AE = 4.5 cm. and BD = бст. 
Prove that : A ADE ~ A АСВ 
Find the length of : EC 
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Lesson (18) 


бу he converse of 


"m 
9goras' theor^ 

‘We studied Pythagoras’ theorem last year. 

In the following » we will remind you of what you have studied. 


If ABC is a right-angled triangle at A» then (BC? = (АВ)? + (АС)? 


Now we shall study the converse of Pythagoras' theorem. 
In a triangle » if the sum of the areas of two squares on two sides is equal to the area of 
the square on the third side» then the angle opposite to this side is a right angle. 

In A ABC ;if: T 

(AB)? + (АС)? = (ВС)? , 

then : m (Z A) = 90° 


We can state this theorem as follows : 


In a triangle; if the square of the length of a side is equal to the sum of the squares of the 
lengths of the other two sides» then the angle opposite to this sidelis a right angle. 


In A ABC » if AC is the longest side and if (AC)? + (АВ)  (BCY^, then m (4 B) = 90° 
and the triangle is not right-angled. 


Complete each of the following : 


Ш Complete and show which of the following triangles is a right-angled triangle : 
D 


a& 


F бст. 

(DF)? = ......... 

(DE)? + (BF)? = ......... 
-. The triangle is 


(MN)? = e 


(ML)? + (NL)? = oee 
-. The triangle is 


yz. 
e, 


Sem. Y 


7 
(XY)? = (734)? = .......... 
(YZ)? + (ZX)? = ---.-----. 
. The triangle is 
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Homework 


In each of the following figures 
Prove that : m (Z В) = 90° 


(АВ)? + (BC? rr — 
^. The triangle is 
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ssay problems: 


1. 


In the opposite figure : 

т (Z B) = 90? , AB = 4 cm. » BC = 3 cm. 
AD = 13 cm. and DC = 12 cm. 

Find : The area of the figure ABCD 


In the opposite figure : 

ABCD is a quadrilateral in which : m (Z B) = 90? 5 

АВ = 12 cm. » BC = 16 cm. » CD = 15 cm. and DA = 25 cm. 
Find : The length of AC 

Prove that : m (Z ACD) = 90? 


16cm. B 


« 20 cm. » 
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Homework 


A In the opposite figure : 
ABCD is a quadrilateral in which : m (Z ABC) = 90° , 
AB =7 cm. » BC = 24 cm. »CD = 20 cm. and DA = 15 ст. 


Prove that : m (Z ADC) = 90° 


ABC is a triangle in which : AB = 4.5 cm. » BC = 7.5 cm. AC = 6 cm. 
Prove that : A ABC is right-angled. 
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Ш In the opposite figure : 

ABCD is a quadrilateral in which : m (Z B) = 90? , 

AB 29 cm. ; BC = 12cm. » 

CD = 17 cm. and DA= 8 cm. 

Prove that : m (/. DAC) = 90? , 

then find : The area of the figure ABCD « 114 cm?» 
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Lesson (19) 
Projection? 


he projection of a point on a straight line: 


B The projection of a point on a straight line is the point of intersection of the 
perpendicular segment from this point and the straight line. 


If the point lies on the straight line» its projection on it is the same point. 


[e] 


tu 
-- 
> 
c 


we----- 


> 


seh m-----9 


he projection of a line segment on a straight line: 


The projection of a line segment on a given straight line is the line segment whose two 
endpoints are the projections of the two endpoints of the main line segment on this 


straight line. 


~ 
p 


A B «AB A B «AB 


From the table, we notice that : 


The length of the projection of a line segment on a given straight line (3) the length of 


the line segment. 


he projection of a ray on a straight line: 


The projection of a ray on a straight line not perpendicular to it is a ray C this 
straight line. i 


The projection of a ray on a straight line perpendicular to it is a point belonging 
to the straight line. 


The projection of a straight line on a straight line not perpendicular to it is a straight line. 


The projection of a straight line on a straight line perpendicular to it is the point of 
intersection of the two straight lines. 
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1. 


Complete each of the following : 


In the opposite figure : 
A ABC is right-angled at A and AD -L BC 
Complete the following : 


C 


El The projection of AB on BC is H The projection of AC on BC is 
Kl The projection of BC on АС is Ё The projection of BC on AB is 
The projection of AC on AD is The projection of AD on BC is 
The projection of AB on AD is 


If X GAB » then the projection of X on AB is 
If ABL BC » then the projection of AB on BC is 


In A ABC ; if m (ZB) = 90? ; then the projection of C on AB is 


ABC is a right-angled triangle at A » then the projection of BA on АС is 


Homework 


j Ш In the opposite figure : 
m(Z B) = m (Z ACD) = 90° 


Complete : 

The projection of AD on CD is 
The projection of AC on CDis 
The projection of AC on AB is 
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Choose the correct answer : 


1. 


The projection of a ray on a straight line not perpendicular to it is 
(a) a point. (b) a line segment. (c) a ray. (d) a straight line. 


The length of the projection of a line segment on a given straight line 
length of the line segment itself. 


(а) < (Ы) > (с) > (d) = 

The length of the projection of a line segment on a straight line parallel to it 
the length of the main line segment. 

(a) « (b) > (c)= (d) + 


The length of the projection of a line segment on a straight line perpendicular to it is ---------- 
(a) greater than the length of the main line segment. 

(b) equal to the length of the main line segment. 

(c) greater than or equal to the length of the main line segment. 

(d) equal to zero. 


Homework . 


| The projection of a point on a given straight line is 


(a) a point. (b) a line segment. (c) a ray. (d) a straight line. 


The projection of a line segment on a straight line not perpendicular to it is 
(a) a ray. (b) a point. (c) a line segment. (d) a straight line. 


The projection of a line segment on a straight line perpendicular to it is 
(a) a point. (b) a line segment. (c) a ray. (d) a straight line. 
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ssay problems: 


1. Ш In the opposite figure : 
ABCD is a trapezium in which AD // BC and m (Z ABC) - 909 
If AD 2 9 cm. » DC = 10 cm. and CB = 15 cm. 


Find : 
The length of the projection of DC on BC 
The length of the projection of DC on AB 


Homework 


| ФШ In the opposite figure : 

AD // BC ,АВ = 13cm. BC 2 5cm. ; 

CD = 15 cm. and m (4 ACB) = m (4 DAC) = 90° 
Find : 

The length of the projection of ABon AC 

The length of the projection of CD on AD 


C 5cm. B 
« 12 cm.»9 cm. » 
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Lesson (20) 
Suclidean Theore™ 


In the right-angled triangle » the area of the square on a side of the right angle is equal 
to the area of the rectangle whose dimensions are the length of the projection of this 
side on the hypotenuse and the length of the hypotenuse. | 


(ACY = DC x BC 
(DAY = DB x DC 


_ BAx AC C 
DA - вс 


Complete each of the following : 


1, 
In the opposite figure : 
A ABC is right-angled at A » AD L BC 


Complete each of the following : é 
В (АС) EE B (ACY еен 
E (ACP = .......... х ......... 

BlACxAB--.-- х 


Homework 


1 Ф In the opposite figure : 

ABC is a triangle in which m (Z ABC) = 90° , AB = 4cm. ; 
AC -5 cm. and BD L АС 

Complete : 

вс = ......... ст. 

EI BD -....... cm. 

О The area of A DBC = ---..----- ст 


ssay problems: 


1. 


Ш In the opposite figure : 

ABC is a triangle in which m (4. BAC) = 90° , AD L BC 
s AB = 8 cm. and AC = 6 cm. 

Find : BD ; CD and AD 


CA In the opposite figure : 


ABCD is a quadrilateral where 

m (2 BCD) = m (Z BAD) = 90? , 

AE LBD , BC - 7 cm. »CD = 24 cm. 

and AB - 15 cm. 

Find : Ell The length of each of BD and AD 

The length of the projection of AB on BD 
The length of the projection of AD on AE 
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« 25 cm. » 20 cm. »9 cm. » 12 ст. » 
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In the opposite figure : 

A ABC is right-angled at B 

; DE L AC » AB = 6cm. 

» ED = 3 cm. and CD = 5 ст. 

Prove that : A CED ~ A СВА c 5 

and find : The length of AC 4—— 5em — 

and the length of the projection of ABon AC « 10 cm. » 3.6 cm.» 


Homework 


| In the opposite figure : 
^ ABC is right-angled at B and BD .L AC 
If AD = 4.5 cm. and DC = 8 cm. > 


find : The length of each of AB » BC and BD 
. 8cm. D 45cm A 
« 7.5 cm. » 10 cm. » 6 cm. » 
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Lesson (21) 
Classifying triangles 
“<Serding to their ang!^" 


If (AC)? = (AB)? + (BC) , then m (Z ABC) = 90° 
and ABC is a right-angled triangle. 


If (ACY > (АВ) + (ВС)? » then m (Z ABC) > 909 
and ABC is an obtuse-angled triangle. 


If (АС) < (AB)? + (BC? , then m (Z ABC) < 90° 
and ABC is an acute-angled triangle. 


Complete each of the following : 


In A ABC » if (ABY = (АС)? – (ВС)? » then Z C is 

In A ABC 5 if (AC) – (АВ)? = (ВС)? – 3 , then Z B is 

In A ABC ; if (ABY + (ВС)? = 48 cm? ; AC =7 cm. » then Z B is 

In A XYZ »if 90° < m (Z Y) < 180° » then (XZ)? (XY)* + (YZ)? 
If Z A complements Z B in A ABC ; then (AB)? (АС)? + (BCY 


If the two lengths of two sides in a triangle are 3 cm. and 5 cm > 
then the length of the third side is between 


ABC is a triangle whose sides lengths are 6 cm.» 8 cm. and 11 cm. 
A ABC is similar to the triangle XYZ » then A XYZ is according to its angles. 


In A XYZ » if (XZ - XY) (XZ + XY) <(ZY)* » then Z Y is 
Homework 
| In A ABC > if (AB)* = (ВС) + (AC? , then: m (4 +) 


In A ABC » if (АВ) < (АС)? + (BC) » then Z C is 
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In A ABC , if (АВ) + (ВС)? < (АС) » then Z B is 
In A XYZ » if (XY)? = (YZY + (ZX)* » then Z Z is 
In A XYZ » if (YZ? > (XZY - (ХҮ)? » then Z Y is 


Choose the correct answer : 
2 


Atriangle whose side lengths are : 5 cm » 12 cm and 13 cm. its area = ---------- cm? 
(a) 30 (b) 32.5 (c) 78 (d) 60 


ABC is an obtuse-angled triangle at A » if AB = 4 cm. » BC = 7 cm. » then AC can 


(c) 7 (d) 8 


ABC is a triangle in which : (ВСУ = (AB)? + (AC)? » m (4 B) = 40° » then m (4 С) = m- 
(a) 40° (b) 50° (c) 90° (d) 140° 


Homework . 
| ABC is an obtuse-angled triangle at B if AB = 5 cm. » BC = 3 cm. » then AC can be 


(b) 5 (с) 7 (d) 8 


ABC is an acute-angled triangle in which AB = бст. » BC = 8 cm. » then the length 
of AC can be equals ---.-..... cm. 


(а) 2 (b) 6 | (c) 10 (d) 14 


ssay problems: 


1. Identify the type of Z Ain A ABC if AB = 6 cm. » BC = 10 cm. and AC = 8 cm. 
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Identify the type of Z B in A ABC if AB = 10 cm. » BC = 12 cm. and AC = 15 cm. 


Ш In the opposite figure : 

ABCD is a quadrilateral in which AB = 8 cm.» 

BC =9cm. › Ср = 12cm. » AD = 17 cm. 

and DB L AB 

Find the length of the projection of AD on BD 
Determine the type of A BCD according to its angles. 
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Homework 


| Identify the type of Z Y in A XYZ if XY = 4 cm. » YZ = 5 cm. and XZ=7 cm. 


ЕЦ In the opposite figure : 

ABCD is a parallelogram in which 

ВС = 15cm. ; CD = 8 cm. and AC = 19 cm. 
Prove that : Z ABC is an obtuse angle. 


Best Wishes 


